Background: Traffic accidents with about 1.24 million deaths and 20 to 50 million cases of injury or disability per year are one of the most important public health challenges around the world. In Iran, traffic accidents, with an annual incidence of 32 cases per 100 thousand people, are considered as the second leading cause of death and the most common cause of injury. Objectives: This study aimed to evaluate the epidemiological pattern and mortality rate caused by traffic accidents during year 2012 in the Khuzestan province and its cities.
Background
Traffic accidents are known as the leading cause of morbidity and mortality around the world and are referred to as a major public health problem in developing as well as developed countries (1) . The term "road traffic accidents" can be referred to as any accident in which motor vehicles such as cars, motorcycles or bicycles are involved (2) . Traffic injuries are still considered as a major public health problem around the world and in Iran. Despite the great efforts made in this regard in the recent years, no fundamental change in mortality rates has been seen so far (2, 3) . Road traffic accidents are the eighth leading cause of deaths in the world and the first cause of deaths in the 15 to 29-year-old age group. About 1.24 million road traffic deaths were seen in 2010 (4) . Every year, more than 10 million people become permanently disabled (5) and 50 million others are injured (6) . It has been predicted that the figures will increase by 65% worldwide from 2000 to 2020 and by 85% in low-income countries (7) . If the trend continues (and if no intervention is implemented), road traffic accidents will be the third leading cause of death and disabilities in 2020 (8) . Traffic injuries in Iran are the second leading causes of death after cardiovascular diseases and the first causes of lost years of life and they are among the most important problems that threaten our country's health status (9) . The road traffic accidents fatality rate is 32.2 per 100 thousand people in the eastern Mediterranean region while this is 13.4 per 100 thousand people in Europe and 18.8 per 100 thousand people around the world. According to the world health organization (WHO), the rate of road traffic accidents in Iran is much higher than the rate around the world (10) , so that in terms of road and traffic accidents, Iran has been known as one of the countries with the most accidents and associated deaths (11) . According to the world health organization, in 2010 the number of estimated deaths caused by traffic accidents in Iran was 25224, i.e. a rate of 34.1 per 100 thousand people (12) and according to the statistics presented by the legal medicine organization, in 2012 this rate was 27.22 per 100 thousand individuals. As traffic accidents can be naturally prevented, the best way to reduce the incidence of these events is to prevent them by increasing public awareness and making efforts to reduce risk factors. Hence, if the epidemiology of traffic accidents is understood well, it can be a valuable tool for designing preventive and controlling interventions and can act as an effective tool for monitoring of interventions made to achieve the predetermined objectives.
Objectives
This study was designed in order to evaluate the epidemiological pattern of mortality caused by traffic accidents in Khuzestan province (located in the south-western of Iran) during year 2012. The research examined different cities of the province separately and determined some of the risk factors associated with traffic accident, so that the groups at higher risk could be identified in order to apply preventive measures and also to gain a broader perspective on this issue.
Materials and Methods
In this cross-sectional study, all statistical data related to traffic accidents resulting in death, involving patients who had been referred to the legal medicine center of Khuzestan province in 2012 were obtained and analyzed. The incidence of deaths caused by road traffic accidents in that year was calculated for the province and its cities. To calculate the incidence rate in that year, the population of the province and each of its cities estimated by the Census Bureau from the census held in 2010 were used. To calculate the denominator for the fraction of the incidence of accidents based on education, the information about the education groups in the whole province derived from the statistical center of Iran was used. Taking into consideration the population of the province in 2011 and the growth rate of 1.38% for the urban population and 0.68% for the rural population in the same year announced by the statistical center of Iran, the estimated population of Khuzestan province in general and according to different months and cities was calculated for 2012 and was considered as the denominator in the calculation of the population. The incidence rates were calculated based on the populations extracted from the statistics center. Since these calculations were based on the census and no sampling was done, we practically did not have any census error. To determine the age standardized incidence rates, the standard population of the world health organization was used. To extract the required data, the data collection forms on the mortality caused by traffic accidents provided by the legal medicine organization were used. The frequency of traffic accidents was determined according to age, gender, education and type of activities of the deceased person. In addition, the frequency of the final cause of death, the deceased person's role at the time of death (driver, pedestrian or passenger), the type of accident (collision of vehicles with each other, collision of vehicles with the pedestrians, overturning of the vehicles carrying the passengers, falling of the vehicle carrying the passengers, collision of a vehicle to fixed objects along the street or road) and the accident location (urban or suburban), the lighting and the color of clothing were also examined.
To compare the frequency of fatal traffic accidents on suburban roads during different months, the estimated total number of traffics on 26 roads of Khuzestan province was used as the denominator (according to a report by the road maintenance and road transport organization, the total number of traffics on the suburban roads of Khuzestan province per month was estimated based on traffic-counting). Although this method of calculation underestimates total traffics, since the underestimations during all months are the same, the calculated rates are suitable for comparison.
The information received from the legal medicine organization was first controlled and then analyzed using the STATA 11 statistical software. To analyze the descriptive statistics, frequencies and percentages were used along with the chi-square test for analytical statistics. The incidence rates were reported per hundred thousand individuals. The P-value was considered significant at 0.05 level.
Results
In total, one thousand and twenty deaths related to traffic accidents had been recorded by the legal medicine organization in Khuzestan province during year 2012. The incidence of mortality due to accidents in Khuzestan province was 22.5 per 100000 individuals and the age standardized incidence rate was 24.3 per 100 thousand individuals. The incidence rates for females, males, single and married individuals were 9.88, 34.90, 30.13 and 25.50 per 100 thousand individuals, respectively. The rates of fatal accidents in individual cities of the province and based on gender are presented in Table 1 . The mean age of the deceased individuals was 34.58 ± 19.83 and generally, the minimum and maximum ages were less than one year and 89 years, respectively. According to the age groups, the highest rate of accidents had occurred in the 20 to 24-year-old age group (0.15%) and 25 to 29 year-olds (11.96%). The incidence of fatal accidents based on age groups is presented in Table 2 .
Regarding gender, 78.24% of the dead cases were male and 21.76% were female. On the other hand, the age-standardized incidence according to gender in males and females was 34.90 and 9.88 per 100 individuals, respectively. In terms of marital status, 43.50% were single, 56.20% were married and the marital status of the rest was unknown. As far as education was concerned, the highest percentage of the deceased (24.70%) was illiterate. After that, those with a high school diploma (23.81%), guidance school degree (23.02%) and an elementary school degree (20.04%) had lower frequencies while the deceased people with a bachelor's and higher degrees had the minimum frequency (8.23%). The incidence of deaths caused by accidents with regards to the education is presented in Table 3 .
In terms of residence, the highest percentage of the deceased (67.09%) lived in urban areas while 32.02% were living in rural areas. Furthermore, the age-standardized incidences were 25.05 and 21.22 per 100 thousand people in rural and urban areas, respectively. Furthermore, 60% of the accidents had happened during daytime and 31.58% had occurred at night. Most deaths had occurred in October (2.74%) while the least number of mortality (1.21%) had been reported in December. The incidence of deaths in traffic accidents in different months of the year can be seen in Table 4 .
The highest rates of fatal accidents (76.86%) had occurred on the main roads while minor rural roads were ranked next (9.99% and 5.44%, respectively). Regarding the location, 29.71% of the fatal accidents had occurred on roads within the cities and 66.27% of the cases had occurred on roads outside of cities. In this regard, there was no significant difference between male and female drivers (P = 0.8). Most of the accidents had been caused by vehicles colliding with each other (46.96%), the overturn of vehicles carrying passengers (24.61%) and pedestrians' collisions with vehicles (21.27%). In terms of the status of the deceased at the time of the accident, most deceased people were drivers (42.55%), and the passengers and pedestrians were ranked second and third (34.90 and 21.27%, respectively). In terms of the type of vehicles used, the highest percentages of the deceased people were seen among car passengers (46.33%) and motorcyclists (33.50%). On the other hand, pedestrians had mostly been hit by cars (56.34%) and motorcycles (34.73%).
As far as physical injuries are concerned, the injuries to heads and faces (88.70%), chests and abdomens (44.01%), and hands and arms (41.45%), as the only or one of the limbs damaged in the deceased people, were the most frequent damage recorded. The injuries to the limbs are presented separately in Table 5 .
Among the most common causes of final deaths, head trauma in 76.27% of cases and bleeding in 12.55% cases were reported as indicated in Table 6 . In terms of activity, the highest percentages of the deceased people were selfemployed (29.3%) and housewives (14.81%). Regarding the place of death, most of the deaths were reported to have happened where the accidents had occurred (48.73%) and in hospitals (44.71%). In terms of the ways the injured people had been carried, most of the deaths had occurred as the injured people were carried by ambulances (84.37%). Regarding the time of suburban roads traffic during different times of the day, the highest rate belonged to 6, 20 9 .90 traffics per million, respectively). The highest mortality rates on suburban roads according to traffic in different months of the year belonged to October and April (21.54 and 18.53 per million traffics, respectively) and the lowest one belonged to January and February (6.53 and 9.73 per million traffics, respectively). In seasons of the year, the highest rate of deaths on suburban roads based on the traffic was during spring (1.61 per million) and the lowest was during winter (1.06 per million). According to the results of the chi-square test, a statistically significant relationship was observed between the death location (death at the place where the accident occurred or death at a place other than where the accident occurred) and the location of the accident (urban or suburban) (P = 0.000). The results showed that in suburban accidents, 21.12% of the deaths had happened at the place of the accident while this ratio was only 8.78% for the accidents within the cities. Moreover, 40.12% of the people who died due to urban accidents died in hospitals while this proportion was 30.01% for suburban accidents. There was a significant relationship between the occurrence of accidents (collision of vehicles with each other, collision with a fixed object or an animal, overturning, falling and vehicles going on fire) and the type of vehicles used by the deceased (light cars, motorcycles and bicycles, trucks and vans) (P = 0.000). The occurrence of the accidents of 73.03% of the deceased people who had a car was in the form of overturning or falling of the vehicles carrying the passengers yet the occurrence of the accidents for those using heavy vehicles and motorcycles or bicycles was mainly in the form of the collision of vehicles with each other (5.22% and 47.81%, respectively). There was no significant relationship between the condition of the deceased (drivers, passengers and pedestrians) and the limbs injured (head trauma as well as abdomen and chest trauma and also the spine and pelvis trauma). However, there was a significant relationship with neck trauma (P = 0.02), upper limb trauma (P = 0.000) and lower limb trauma (P = 0.000). The injured limbs of the drivers and passengers were necks (85.62%), upper limbs (72.84 %) and lower limbs (72.75%). There was no significant relationship between the type of vehicles used by the deceased (light cars, motorcycles and bicycles, and trucks and vans) and the following causes of death: head trauma, bleeding and fractures; however a significant relationship was seen between the type of vehicles the deceased people used and burning as the cause of death (P = 0.029). In 73.03% of the cases, burning in the accident was the cause of death of passengers of any vehicle or drivers of light cars.
Discussion
The incidence of deaths caused by traffic accidents has been increasing worldwide in the recent decades and nowadays, more than 1.2 million people die in the world every year as a result of traffic accidents while more than 50 million people become injured (13) . More than 90% of traffic accident deaths in the world occur in low-income and middle-income countries that have only 48% of the world's registered vehicles. Road accidents are the ninth cause of mortality in the world and the world health organization has estimated this rank to increase to the third leading cause. In the past four decades, the rate of deaths from road accidents has decreased in high-income countries, while it has increased in other countries, including Iran (13, 14) .
The incidence of mortality from car accidents in Khuzestan province was 22.5 per 100000 and the age standardized incidence rate was 24.3 per 100 thousand. These rates were lower than the national incidence in 2012, which were 27.22 per hundred thousand people according to the legal medicine organization. Results of this study showed that the mortality rate in 2012 was lower than the rate reported by Hashemi during 2005 Hashemi during -2009 in the Khuzestan province (15) . Our results showed that most incidents of death had occurred in the age group of 20 to 24-year-olds. Most cases of death in females had occurred among the age group of 15 to 19, and in males it was among the age group of 20 to 24-year-old. This is in agreement with similar results obtained by studies from Tehran, Kordestan, Isfahan, Amol, Shanghai of China, Singapore and Greece (16) (17) (18) (19) (20) (21) (22) .
Investigation of the victims in terms of gender distribution showed that more than three-quarters of the cases were males. According to WHO in 2010, 79% of the deaths caused by traffic accidents in Iran occurred in males and 21% females (23) . In most studies, the number of dead males was higher than that of females (14, 17, 21, 24) . However, the male to female ratio was different: in our study it was 3.6 to 1, in Amol 2.5 to 1, in Kurdistan 5 to 1, in Denmark 9 to 1, in Pakistan 6 to 1, and in Sweden 6 to 1 (21) . The reason could be the higher presence of males outside the home to commute to work and do social activities. In the present study, the highest rate of death occurred among people with low education as well as illiterate individuals, and those with higher education showed a lower rate of death. This was similar to the results of other studies (6, 14, 21, (24) (25) (26) (27) . In a study on road accident deaths in Khuzestan province during 2005 to 2009, more than half of the incidents had occurred in people with low education (15) . This was probably due to their lower attention to traffic regulations while driving. Considering traffic at different times of a day, the highest mortality rates on suburban roads were at 6, 20, 5, 19 and 4 o'clock while the lowest rates were at 3, 24, 21, 23 and 2 o'clock, and this was consistent with the results of other studies (6, 14, (26) (27) (28) . The reason might be the weaker light and more crowded roads during these hours of the day and the higher risk of accidents or sleepiness. Results of this study showed that most deaths had occurred during spring and this was consistent with the statistics provided in the statistical yearbook 2012 issued by the road maintenance and road transport organization of the country, but it was not consistent with the results obtained by Norzad et al. and Tavanania. In a study by Shams et al. the highest frequency was seen during the winter (29) (30) (31) (32) . The high mortality rate in the spring, especially in April and May, might be due to the heavy traffics during these seasons; 14062409 of the 53814919 traffics (26.13% of the total traffics; the total number of traffics was 1.61 per million) on 26 roads of Khuzestan province in 2012 had occurred in April and May. Most deceased people at the time of the accident were the drivers or car passengers, and this was similar to the results of a study done in Khuzestan province during 2006 to 2010 (15) . Distribution of the deaths based on how the accidents had happened indicated that the most frequent cause was collisions of vehicles with each other and the least was collisions with animals, and these findings were similar to those of other studies (15, 21, 33) . The highest number of deaths with regards to the type of car was as follows: sedans (passenger cars), motorcycles and pickup trucks had caused most of the incidents, and this was similar to the mortality rate during 2005 to 2009 in this province (15) . Distribution of deaths according to the accident site was as follows: 66% of the cases happened on suburban roads, and similar results have been obtained by most studies (6, 14, 15, 17, (19) (20) (21) 26 ), yet in some studies done abroad, the inside-city victims made up 50 to 70 percent of the cases (13) . Since the speed of the vehicles is one of the most important factors in the severity of injuries caused by traffic accidents (34, 35) , and because the speed of vehicles on suburban roads is higher than in cities, we can consider the high speed as one of the reasons for the increase in the number of people injured on suburban roads. In this study, most of the deceased people had been transferred by ambulances (84.37%), and this was consistent with the WHO report in 2010 stating that in Iran, 50% to 74% of the victims of traffic accidents, who were severely injured were transferred to medical centers by ambulances (23) .
Regarding the place of death, in the present study, most of the deaths occurred where the accidents took place and after that in hospitals. This was similar to the results of studies conducted in other parts of Iran (15, 16, 20, 24, 26, 27) . Due to the high number of deaths in the area of the incidents and before reaching the hospitals, the need for accessing road emergency care and pre-hospital treatments seems more necessary than ever. The results showed that head trauma was the main cause of death in road accidents of Khuzestan province, and it was also the most common cause in other studies (6, 20, 21, 27, 36) . The most commonly injured parts of the body were the head and face. According to the world health organization, every second 1.5 people are affected by injuries in these parts of the body and every minute two people die for this reason (13 
Limitations
The main limitations of this study were the lack of access to the total number of traffics on suburban and urban roads for calculation of rates per traffic instead of population.
Conclusions
The high incidence of accidents and mortalities caused by them shows the need for careful planning to prevent road accidents.
The young and middle-aged males were the most vulnerable groups. The important issue is that these subpopulations are considered as the productive and active population or, let's say, as the social capital of societies. Thus, improving cultural issues in terms of obeying traffic rules and using safety devices seems necessary for these age groups. Moreover, providing the victims with immediate relief and care will lead to the reduction of the mortality rate in accidents.
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